TCT-504: Approach to Treat Mitral Regurgitation: Human Data and Final Percutaneous Prototype  by unknown
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VHUXPDOEXPLQSRLQWVDVLQGHSHQGDQWULVNIDFWRUVWKDWSUHGLFW\HDUPRUWDOLW\LQHOGHUO\SDWLHQWV
7KHLQGH[GLGQRWLQFOXGHDJHDVDULVNIDFWRUKRZHYHUWKHPHDQDJHRIWKHSDWLHQWVXVHGWRGHYHORS
WKHLQGH[ZDV,QWKHGHULYDWLRQFRKRUWRIWKH:DOWHU,QGH[WKH\HDUPRUWDOLW\ZDVLQWKH
ORZHVWULVNJURXSSRLQWLQWKHJURXSZLWKRUSRLQWVLQWKHJURXSZLWKWRSRLQWV
DQGLQWKHKLJKHVWULVNJURXS!SRLQWV
5HVXOWV7KHPHDQDJHZDV7KHPHDQORJLVWLF(XURVFRUHZDV7KHPRUWDOLW\DW
GD\VZDVQ DQGWKHPRQWKPRUWDOLW\ZDVQ ZKLOHWKHPRQWKPRUWDOLW\ZDV
Q :KHQWKHLQGH[ZDVDSSOLHGWRWKH7$9,SDWLHQWVWKHUHZHUHQ ZLWKSRLQWQ ZLWKWR
SRLQWVDQGQ ZLWKWRSRLQWVZLWKSUHGLFWHG\HDUPRUWDOLWLHVRIDQGUHVSHFWLYHO\
&RQFOXVLRQ0RUWDOLW\DIWHU7$9,FRPSDUHVIDYRXUDEO\ZLWKWKDWSUHGLFWHGIRUDJHDQGFRPRUELGLW\
E\DYDOLGDWHG\HDUSURJQRVWLFLQGH[7KHVHLQGH[HVDUHLPSRUWDQWWRKHOSNHHSSHUVSHFWLYHRQZKDW
PD\EHWKHEHVWDFKLHYDEOHRXWFRPHVLQWKHFXUUHQWSRSXODWLRQHOLJLEOHIRU7$9,
7&7
7UDQVFDWKHWHU$RUWLF9DOYH,PSODQWDWLRQ3URFHGXUDO7LPH&RQWUDVW'\H$PRXQWDQG
5DGLDWLRQ([SRVXUH$FFRUGLQJWR'LIIHUHQW$SSURDFKHV
&KLDUD)UDFFDUR9DOHULD*DVSDUHWWR0DVVLPR1DSRGDQR*LXVHSSH7DUDQWLQL0DUFR
3DQ¿OL(UPHOD<]HLUDM(QULFR)DYDUHWWR5REHUWR%LDQFR'HPHWULR3LWWDUHOOR*LQR
*HURVD*LDPEDWWLVWD,VDEHOOD
'LYLVLRQRI&DUGLRORJ\'HSDUWPHQWRI&DUGLDF7KRUDFLFDQG9DVFXODU6FLHQFHV8QLYHUVLW\
RI3DGRYD3DGRYD,WDO\&DUGLDF6XUJHU\'HSDUWPHQWRI&DUGLDF7KRUDFLFDQG9DVFXODU
6FLHQFHV8QLYHUVLW\RI3DGRYD3DGRYD,WDO\,QVWLWXWHRI$QHVWKHVLD8QLYHUVLW\RI3DGRYD
3DGRYD,WDO\
%DFNJURXQG7UDQVFDWKHWHUDRUWLFYDOYHLPSODQWDWLRQ7$9,LVDQHPHUJHQWDOWHUQDWLYHWHFKQLTXH
WRVXUJHU\LQKLJKULVNSDWLHQWVZLWKDRUWLFVWHQRVLV7ZRGLIIHUHQWSURVWKHVLVDUHDYDLODEOHIRUFOLQLFDO
XVH &RUH9DOYH6\VWHP0HGWURQLF0LQQHDSROLV0186$DQG(GZDUGV6DSLHQYDOYH(GZDUGV
/LIHVFLHQFHV,UYLQH&$86$WKDWFDQEHLPSODQWHGWKURXJKGLIIHUHQWDSSURDFKHVWUDQVIHPRUDO
7)WUDQVXEFODYLDQ76DQGWUDQVDSLFDO7$$LPRIWKLVVWXG\LVWRDQDO\]HGLIIHUHQFHVDPRQJ
WKHGLIIHUHQWDSSURDFKHV LQ WHUPVRISURFHGXUDO WLPHFRQWUDVWG\HDPRXQWDQGUDGLDWLRQH[SRVXUH
WLPHDQGGRVH
0HWKRGV%HWZHHQ-XQHDQG$SULOSWVXQGHUZHQW7$9,DWRXULQVWLWXWLRQ&RUH9DOYH
SURVWKHVLV)UVKHDWKZDVLPSODQWHGE\WRWDOO\SHUFXWDQHRXV7)DSSURDFKS7)RUE\VXUJLFDOFXW
GRZQRIOHIWVXEFODYLDQDUWHU\76(GZDUGV6DSLHQYDOYHZDVLPSODQWHGDIWHUVXUJLFDOFXWGRZQRI
IHPRUDODUWHU\V7))UE\S7)DSSURDFK)URUE\7$DSSURDFK)U3URFHGXUDOWLPH
ZDVPHDVXUHGDV³VNLQWRVNLQ´LQDOOFDVHV
5HVXOWV2XWRISDWLHQWVXQGHUZHQW&RUH9DOYHLPSODQWDWLRQS7)76DQG(GZDUGV
6DSLHQLPSODQWDWLRQS7)V7)7$3URFHGXUDOVXFFHVVZDV3URFHGXUDOWLPHUDGLDWLRQ
WLPHDQGGRVHDQGFRQWUDVWG\HDPRXQWDFFRUGLQJWRGLIIHUHQWDSSURDFKHVDUHGHWDLOHGLQWDEOHEHORZ
7KHUHZHUHVLJQL¿FDWLYHGLIIHUHQFHVDPRQJJURXSVLQWHUPVRISURFHGXUDOGXUDWLRQDQGH[SRVXUHGRVH
3RVWKRFDQDO\VLVDOORZHGWRLGHQWLI\WKDWERWKV7)DQG7$DSSURDFKHVZHUHVLJQL¿FDQWO\ORQJHUWKDQ
S7)2QWKHRWKHUVLGH7$DSSURDFKZDVFKDUDFWHUL]HGE\ORZHUH[SRVXUHGRVHWKDQS7)
9DULDEOH S7)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 S
3URFHGXUDOOHQJWKPLQ     
([SRVXUHWLPH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&RQFOXVLRQ7RWDOO\ SHUFXWDQHRXV WUDQVIHPRUDO DSSURDFK LV WKH IDVWHVW SURFHGXUH IRU 7$9,
+RZHYHUWKLVDSSURDFKVHHPVWRUHTXLUHDQKLJKHUGRVHRI;UD\VWKDQWKH7$RQH
DQGSDLUWKHJURXSVZLWKDVLJQL¿FDWLYHVWDWLVWLFDOGLIIHUHQFHDWSRVWKRFDQDO\VLV
7&7
3HUPDQHQW3DFHPDNHU5HTXLUHPHQWDIWHU7UDQVFDWKHWHU$RUWLF9DOYH,PSODQWDWLRQ
5REHUW00DLHU5RQDOG0+RHGO*HUJDQD6WRVFKLW]N\1RUEHUW:DW]LQJHU6WHSKDQ%OD]HN
'LHWHU3DHW]ROG3HWHU-2EHUZDOGHU%XUNHUW03LHVNH2OHY/XKD
0HGLFDO8QLYHUVLW\*UD]*UD]$XVWULD
%DFNJURXQG&RPSOHWHDWULRYHQWULFXODUEORFNLVDZHOONQRZQFRPSOLFDWLRQDIWHUWUDQVFDWKHWHUDRUWLF
YDOYHLPSODQWDWLRQ7$9,,QWKHFXUUHQWOLWHUDWXUHDSHUPDQHQWSDFHPDNHU30LPSODQWDWLRQUDWH
LQWKHUDQJHRIWRLVUHSRUWHGDIWHU7$9,ZLWKWKHVHOIH[SDQGLQJ&RUH9DOYHELRSURVWKHVLV
$IWHUUHYDOYLQJSURFHGXUHVZHDQDO\]HGRXURZQSDWLHQWVHULHV UHJDUGLQJQHHGIRUSHUPDQHQW
30LPSODQWDWLRQ
3DWLHQWVDQG0HWKRGV%HWZHHQ0D\DQG)HEUXDU\SDWLHQWVPDOHIHPDOH
PHDQDJH\HDUVZLWKV\PSWRPDWLFVHYHUHDRUWLFVWHQRVLVDQGDORJLVWLF(XUR6&25(!
XQGHUZHQWD7$9,$WHPSRUDU\30ZDVLQVWDOOHGLQDOOSDWLHQWVIRUUDSLGSDFLQJGXULQJYDOYXORSODVW\
DQG IRU YHQWULFXODU EDFNXS SDFLQJ LQ FDVH RI EUDG\FDUGLD $IWHU EDOORRQ YDOYXORSODVW\ WKH VHOI
H[SDQGLQJ&RUH9DOYHSURVWKHVLVGLDPHWHUPPQ PPQ ZDVLPSODQWHGXVLQJWKH
FXUUHQW  )UHQFK GHOLYHU\ FDWKHWHU V\VWHP 3RVWSURFHGXUDOO\ DOO SDWLHQWV ZHUH WUDQVIHUUHG WR WKH
LQWHUPHGLDWHFDUHXQLWIRUDKRXUPRQLWRULQJSHULRG2QO\SDWLHQWVZLWKV\PSWRPDWLFEUDG\FDUGLD
ZHUHVFKHGXOHGIRUSHUPDQHQW30LPSODQWDWLRQDFFRUGLQJWRWKHFXUUHQWJXLGHOLQHV
5HVXOWV$FXWHSURFHGXUDOVXFFHVVUDWHZDV7$9,UHVXOWHGLQDVLJQL¿FDQWUHGXFWLRQRISHDN
DQGPHDQDRUWLFWUDQVYDOYXODUSUHVVXUHJUDGLHQWVDQGDVLJQL¿FDQWLQFUHDVHRIFDOFXODWHGDRUWLFYDOYH
DUHDRISDWLHQWVDOUHDG\KDGDSHUPDQHQW30LPSODQWDWLRQSULRUWRVHOHFWLRQIRU7$9,DQGZHUH
WKHUHIRUHH[FOXGHGIURPDQDO\VLV,QVHYHQRIWKHUHPDLQLQJSDWLHQWVPDOHIHPDOHPHDQ
DJH\HDUVDSHUPDQHQW30ZDVLPSODQWHGWZRWRVHYHQGD\VDIWHU7$9,GXHWRV\PSWRPDWLF
EUDG\FDUGLD,Q¿YHRIWKHVHVHYHQSDWLHQWVDPP&RUH9DOYHSURVWKHVLVZDVLPSODQWHGRQHSDWLHQW
ZDVUHYDOYHGZLWKDPPSURVWKHVLVDQGLQRQHSDWLHQWWKHSURVWKHVLVFRXOGQRWEHVDIHO\SRVLWLRQHG
DQGKDGWREHUHPRYHGEHIRUHFRPSOHWHGHSOR\PHQW
&RQFOXVLRQ7KHSHUFHQWDJHRIQHZSHUPDQHQW30LPSODQWDWLRQLQRXU7$9,VHULHVLVPXFKORZHU
WKDQSUHYLRXVO\UHSRUWHGLQWKHOLWHUDWXUHYV5HDVRQVIRUWKDWPLJKWEHWKDWZHGLG
QRWLPSODQWDQ\30RQDSURSK\ODFWLFEDVLVLHQHZRQVHWOHIWEXQGOHEUDQFKEORFNRUDV\PSWRPDWLF
EUDG\FDUGLD RU IRU DGPLQLVWUDWLYH ORJLVWLFDO SXUSRVHV LH WR SURPRWH HDUOLHU GLVFKDUJH IURP
LQWHUPHGLDWH FDUH XQLW RU KRVSLWDO )XUWKHUPRUHZH DLPHG DW DPRUH VXSHULRU SRVLWLRQLQJ RI WKH
&RUH9DOYHSURVWKHVLVZLWKLQWKHOHIWYHQWULFXODURXWÀRZWUDFWWRPLWLJDWHFRQGXFWLRQDEQRUPDOLWLHVDQG
WRUHGXFHWKHQHHGIRUSHUPDQHQW30LPSODQWDWLRQ)LQDOO\DOVRSURVWKHVLVVL]HFRXOGPDWWHU
7&7
9DVFXODU$FFHVV6LWH&RPSOLFDWLRQVDIWHU7UDQVDUWHULDO$RUWLF9DOYH,PSODQWDWLRQ,PSDFW
RQGD\0RUWDOLW\
)HOL[-:RLWHN&RQUDG6FKLHIHU6YHQ0RELXV:LQNOHU0LFKDHO:RLQNH-(QGHU7KRPDV
:DOWKHU)ULHGULFK:0RKU$[HO/LQNH*HUKDUG6FKXOHU
8QLYHUVLW\RI/HLS]LJ+HDUW&HQWHU/HLS]LJ*HUPDQ\
2OGHU SDWLHQWV SWV ZLWK V\PSWRPDWLF DRUWLF YDOYH VWHQRVLV ZKR KDYH FRPRUELGLWLHV DUH PRUH
IUHTXHQWO\ WUHDWHGE\ WUDQVFDWKHWHUDRUWLFYDOYH LPSODQWDWLRQ 7$9,7KH WUDQVDUWHULDODSSURDFKHV
IHPRUDOD[LOODU\VXEFODYLDQDUWHU\GRQRWUHTXLUHGHHSVHGDWLRQRUPHFKDQLFDOYHQWLODWLRQ+RZHYHU
DFFHVVVLWHFRPSOLFDWLRQVPLJKWEHDUWKHULVNRIDFFHVVPRUWDOLW\$LPRIWKHSUHVHQWDQDO\VLVZDVWR
HOXFLGDWHWKHLPSDFWRIDFFHVVVLWHFRPSOLFDWLRQVRQVKRUWWHUPRXWFRPHDIWHU7$9,
0HWKRGV3WVZLWK VLJQL¿FDQWDRUWLF VWHQRVLVZKRZHUH WUHDWHG WUDQVDUWHULDOO\ZLWK WKH0HGWURQLF
&RUH9DOYH 5H9DOYLQJ 6\VWHPZHUH DQDO\]HG9DVFXODU DFFHVV VLWH FRPSOLFDWLRQVZHUH GH¿QHG DV
YHVVHOGLVVHFWLRQSHUIRUDWLRQRFFOXVLRQ DQGPDOIXQFWLRQRI WKHFORVXUHGHYLFH UHTXLULQJ VXUJHU\
UHVSHFWLYHO\7KHVHGDWDDQGGD\PRUWDOLW\ZHUHFROOHFWHGSURVSHFWLYHO\
5HVXOWV6LQFHDWRWDORISWVDJH\HDUV/RJLVWLF(XUR6&25(ZHUHWUHDWHG
ZLWKWKH0HGWURQLF&RUH9DOYH5HYDOYLQJ6\VWHP7KHVL]HRUWKHGHOLYHU\V\VWHPZDV)LQWKH¿UVW
SDWLHQWVDQG)LQWKHUHPDLQLQJFRKRUW,QVHYHQSDWLHQWVWKHD[LOODU\VXEFODYLDQDUWHU\ZDVXVHG
DVWKHDFFHVVVLWHDOORWKHUSDWLHQWVZHUHWUHDWHGWUDQVIHPRUDOO\
7KHUHZDVRQHLQWUDSURFHGXUDOGHDWKDQGWKHRYHUDOOGD\PRUWDOLW\ZDV$WRWDO
RISWVKDGDQDFFHVVVLWHFRPSOLFDWLRQUHTXLULQJVWHQWLPSODQWDWLRQRUVXUJLFDOFORVXUH2I
WKHVHSDWLHQWVUHFHLYHGDVWHQWGXHWRYHVVHOGLVVHFWLRQKDGYHVVHOSHUIRUDWLRQ
UHTXLULQJSODFHPHQWRIDFRYHUHGVWHQWDQGLQSDWLHQWVVXUJLFDOFORVXUHRIWKHDFFHVVVLWH
ZDV QHFHVVDU\ UHVSHFWLYHO\ 3DWLHQWVZLWK DFFHVV VLWH FRPSOLFDWLRQV KDG DPRUH WKHQ KLJKHU
GD\PRUWDOLW\DVFRPSDUHGWRWKRVHZLWKRXWYDVFXODUFRPSOLFDWLRQVYVS$
SHULSKHUDODUWHU\RFFOXVLYHGLVHDVHRU%0,ZHUHQRWDVVRFLDWHGZLWKDKLJKHUULVNRIDFFHVVVLWHLQMXU\
&RQFOXVLRQ7$9, UHSUHVHQWV DQDOWHUQDWLYH WR FRQYHQWLRQDO DRUWLFYDOYH VXUJHU\ LQROGHUSDWLHQWV
ZLWKFRPRUELGLWLHV+RZHYHUWKHRFFXUUHQFHRIDFFHVVVLWHFRPSOLFDWLRQVLVDVVRFLDWHGZLWKDKLJKHU
PRUWDOLW\7KHUHIRUHFDUHIXOSUHLQWHUYHQWLRQDODFFHVVVLWHVFUHHQLQJDQGLPPHGLDWHPDQDJHPHQWRI
YDVFXODUFRPSOLFDWLRQVDUHLPSRUWDQWVWUDWHJLHVWRPLQLPL]HWKHULVNRIPRUWDOLW\DQGPRUELGLW\DIWHU
7$9,
9DOYXODU+HDUW'LVHDVH0LWUDO
$EVWUDFW1RV
7&7
$SSURDFKWR7UHDW0LWUDO5HJXUJLWDWLRQ+XPDQ'DWDDQG)LQDO3HUFXWDQHRXV3URWRW\SH
5LFKDUG5+HXVHU7KRPDV:LW]HO'XDQH'LFNHQV3DWULFLD$7DNHGD
3KRHQL[+HDUW&HQWHU3KRHQL[$=4XDQWXP&RU,QF6DQ&OHPHQWH&$8QLYHUVLW\RI
&DOLIRUQLD6DFUDPHQWR&$
%DFNJURXQG 7KH 4XDQWXP&RU GHYLFH XVHV UDGLRIUHTXHQF\ 5) HQHUJ\ DW VXEDEODWLYH
WHPSHUDWXUHVWRSURGXFHFRQWUDFWLRQRIWKHPLWUDOYDOYHDQQXOXVWRUHGXFHPLWUDOUHJXUJLWDWLRQ05
0HWKRGV6L[WHHQKHDOWK\VKHHSKDG5)HQHUJ\DSSOLHG IRUDPHDQRIVHFRQGVDW VXEDEODWLYH
WHPSHUDWXUHVWRUHSOLFDWHPLWUDODQQXODUULQJLQDFDUGLRSXOPRQDU\E\SDVVPRGHO,QDVHSDUDWHVWXG\
OLQHDUVHJPHQWVRIPLWUDODQQXOXVRISRUFLQHLQVLWXKXPDQLQVLWXDQGVKHHSLQYLYRZHUHWUHDWHG
ZLWK5)KHDW DW &: IRU VHFRQGV ,Q WKHSRUFLQH DQGKXPDQPRGHO WKH VHJPHQWVZHUH
PHDVXUHGSUHDQGSRVW WUHDWPHQWZLWKDSDLURIFDOLEHUV ,Q WKH LQYLYRVKHHSPHDVXUHPHQWVZHUH
SHUIRUPHGE\LQWUDFDUGLDFHFKR,&(SUHDQGSRVWWUHDWPHQW
5HVXOWV,QWKHFKURQLFDQLPDOVHULHVWKHPHDQDQWHULRUSRVWHULRU$3DQQXODUGLVWDQFHZDVUHGXFHG
E\DPHDQRIPPUHGXFWLRQS,QWKHFURVVVSHFLHVVWXG\WKH3YDOXHEDVHGRQ
WKHWWHVWIRURYLQHYDOXHVZDV:HKDYHHYDOXDWHGWKHXWLOLW\RIHQHUJ\WRUHSOLFDWHLQDÀXLG¿OOHG
V\VWHPWKHVDPHUHVXOWVREWDLQHGLQRXUEORRGIUHHFDUGLRSXOPRQDU\E\SDVVVKHHS:HDOVRLQWURGXFHG
WKHSHUFXWDQHRXVFDWKHWHU)LJXUH
&RQFOXVLRQ7KHUHVSRQVHWRKXPDQWLVVXHDSSHDUVSURPLVLQJDQGPD\EHDQDSSURDFKWRWUHDWSDWLHQWV
ZLWKPLWUDOUHJXUJLWDWLRQSHUFXWDQHRXVO\
